The recognition of foreign antigen by CD4+ T lymphocytes is known to be restricted by heterodimeric cell surface glycoproteins consisting ofct and (3 chains called class II (Ia) molecules (reviewed in reference 1). There exist two isotypically related murine class II molecules, namely I-A and I-E. Thus, I-A molecules consist of AO and A« chains, while I-E molecules consist of Es and E« chains . The individual T lymphocyte clone recognizes antigen in the context of I-A or I-E molecules. In Ft heterozygous mice, not only cis-located, but also certain allelic combinations of trans-located cx and 0 chains within each isotype freely associate to form I-A and I-E molecules and are expressed on the cell surface to function as restriction elements (2, 3). Such Fl-specific restriction elements are assumed to expand T cell specificity repertoire in Ft heterozygotes.
Results
KLH-speck T Cell Lines and Clones Derivedfrom (BALB/c x B6E*FI Mice. KLHreactive T cell lines and clones were obtained from (BALB/c x B6Ea)Fl mice. The proliferative responses against KLH in the presence of(BALB/c x B6Ea)Fi or CBFI APCs are shown in Table I . Almost all the clones showed a similar degree of the KLH-specific proliferative responses in the presence of (BALB/c x 136E' F, and CBFI APCs as represented by clones KTF1.1 and KTF2.1. Clones KTF1.2 and KTF2.7, however, showed peculiar restriction specificities . Thus, these clones responded to KLH in the presence of (BALB/c x B6Ea)FI APCs but not in the presence of CBFI APCs. The restriction elements for these clones are not explainable by the conventional knowledge of H-2 genetics since the specificity of class H molecules expressed on BALB/c x B6E«)F I and CBFI APCs should theoretically be the same (i.e., Ate, A,gA., E~Eg, E4Ea, AW, and AdAa) . The frequency of clones that showed such peculiar restriction specificity was -10% from our limiting dilution cloning .
mAb Blocking Experiments of Clone KTF2.7. Since the only difference between (BALB/c x B6Ea)FI and CBFI mice is the presence or absence of Ed transgenes, The existence of mixed isotype class II molecules was demonstrated in L cell transfectants (5-8) and in murine and human B lymphoblastoid cell lines (9) (10) (11) . The possible existence of mixed isotype class II molecules was also reported in several strains of mice (4, 12) . Some of these studies suggested that pairing efficiency of isotypemismatched a and 0 chains is low compared with isotype-matched a-0 pairing (7, 8) . This could be the reason why the mixed isotype class II molecule is difficult to detect under the normal situation where the full set of a and ,8 chains exist. Expression of isotype-mismatched a-# pairing seems to occur under the situation where one of the isotype-matched a or ,Q chains does not exist (5) (6) (7) (8) (9) or the expression of the isotype-matched a and a chains is unbalanced (10, 11) . Transfection experiments of antisense mRNA by Lotteau et al. (11) clearly demonstrated that this is the case . The results in this paper also support this because B6Ea transgenic mice contain 20-40-fold more Ea transgene products per cell than normal mice (13) . The frequency of mixed isotype-restricted T cell clones was estimated to be -10% from our limiting dilution cloning. Also, mixed isotype-restricted clones sometimes showed poor proliferative responses against appropriate stimulus (12, and this paper) . These would reflect the small amount of such mixed isotype AdEa molecules expressed on (BALB/c x B6Ed,,)Fi mice.
The significance of such mixed isotype class II molecules in relation to the expansion of the T cell specificity repertoire, as well as the association of disease susceptibility to HLA haplotypes, has already been pointed out by others (15) . It would be possible that certain viral infections could induce unbalanced expression of isotypematched a and a chains, which in turn result in the formation and expression of a certain allelic combination of isotype-mismatched a-16-paired molecules. This could occur not only on the APCs but also on cells that usually do not express class II molecules. Such molecules might be recognized as "non-self" and would be the target for T cell-mediated autoimmune attack . Alternatively, mixed isotype class II molecules may have high affinity for self antigens and T cells with specificity for self antigens, plus newly expressed class II molecules induce or amplify the organ-specific autoimmunity. The situation would be more exaggerated under the local release of lymphokines such as IFN--y, IL-4, and TNF from activated T cells.
Summary
Mixed isotype AX. class II molecule-restricted antigen-reactive T cell clones were obtained from (BALB/c x B6Ea)F, mice . These T cell clones responded to keyhole limpet hemocyanin in the presence of (BALB/c x B6E~Ft but not CBFi APCs . Both anti-A d and anti-Ea mAbs blocked the proliferative responses of these clones . The frequency of such mixed isotype A#Ec ,-restricted T cell clones in (BALB/c x B6Ea)Fl mice was estimated to be -10% from our limiting dilution cloning. The existence of such mixed isotype class II molecule-restricted T cells would have important implications for the expansion of the T cell repertoire as well as the induction of autoimmunity.
